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[14], Ext Euler A Stokes
. Cecotti-Vafa [6] , Kontsevich Zaslow
[28], Dubrovin $[8, 9]$ , Guzzetti [12], [24], [25, 26, 27] .
1. $\mathrm{A},$ $\mathrm{B}$ A , B ,
. A , B 2 N=2
2 , A




( Lagrange ) ,
. - , $\mathrm{B}$ ,
. , X Gromov-Witten
,
A . ,
, ( D )
, $-$
A $\mathrm{B}$ . - , Kontsevich
[15]
A $\mathrm{B}$ .
$\mathrm{A},$ $\mathrm{B}$ . A . Euler, Gauss,
AppeU, Laurioella, Horn , Gelffind, Kapranov
Zelevinski A [ll]. , $\mathcal{A}$ Zn+l
. $\mathcal{A}$ GKZ .
$A$ . ,
$\Delta\subset$ , $\Delta$ $\overline{A}\subset \mathrm{Z}^{n}$ , $\mathrm{Z}^{n+1}$
$n+1$ 1 $A$ ; $A=7\mathrm{x}\{1\}$ . ,
$\mathbb{C}^{4}=\{\sum_{ld\in A}a_{w}x^{\overline{\{\theta}}|a_{\omega}\in \mathbb{C}\}$
. , $\omega=(a_{1}, \ldots, a_{\mathfrak{n}}, 1)\in A$ ,
$x^{\overline{\omega}}=x_{1}^{a\iota}\ldots x_{n}^{a_{\hslash}}\in \mathbb{C}[x_{1}^{\pm}, \ldots,x_{n}^{\pm}]$
. . C W n Laurent
, $(\mathbb{C}^{\mathrm{x}})^{n}$ . $W$ , $W$
. Kouchnirenko [17] , $W$ $N$ $\Delta$
. , $n$ 1 . $W$
$\mathrm{p}_{1},$ $\ldots,p_{N}$ . , $W$ - $W(\mathrm{p}_{1}),$ $\ldots,$ $W(\mathrm{p}_{N})$
. , $\hslash\in \mathbb{C}^{\mathrm{x}}$ e(W/\hslash ) Morse ,
i=l, .. . , N W P: Morse n . (Cx)n
K\"ahler , $\mathrm{P}$: e(W/\hslash ) ( , $\Re\iota(W/\hslash)$
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, $-\infty$ $P\dot{*}$ ) $\Gamma_{1}(\hslash;W)$
, $n$ $(\mathbb{C}^{\mathrm{x}})^{n}$ .
$\Gamma_{i}(\hslash;W)$ . $Pi$ , Morse
( ) , $Pi$ $z_{1},$ $\ldots$ , $z_{n}$ ,
$W=W(p_{1})+z_{1}^{2}+\cdots+z_{n}^{n}$
. K er pi Kaler
$\omega=-\frac{\sqrt{-1}}{2}$ ( $dz_{1}\wedge i\overline{z}_{1}+\cdots+dz_{n}$ $d\text{ _{}n}$)
. ,
$\Gamma(\hslash;W)=\{(z_{1}, \ldots, z_{n})|t\in W(p_{i})+\hslash \mathrm{R}^{\leq 0}, W[p|)+z_{1}^{2}+\cdots+z_{n}^{2}=t, \arg(z_{1}^{2})=\cdots=\arg(z_{n}^{2})\}$
. W(Pi) -arg(M) t
$n-1$
$C_{1}(t;W)=\{W(p:)+z_{1}^{2}+\cdots+z_{n}^{2}=t, \arg(z_{1}^{2})=\cdots=\arg(z_{n}^{2})\}$
, Q(t;W) t W(pi) , $t=W[\mathrm{p}_{j})$
1 . 1 . 2
, 2 .
,
$C_{1}(t;W)$ , $n-1$ . $o_{:}(t;W)$
p\sim , W\mbox{\boldmath $\omega$}i) c[W/\hslash ]
$\mathrm{r}_{:}(\hslash;W)$ ( 2).
1: $W(p:)$ $W$ 2: $P$: $\mathrm{r}_{:}(\hslash;W)$
$\Gamma_{i}(\hslash;W)$ ,
$I_{1}( \hslash;W)=\int_{\Gamma(\hslash jW)}‘ e^{1}\pi^{W(x\iota,\ldots,x_{\hslash})_{\frac{dx_{1}}{x_{1}}\wedge\cdots\wedge\frac{dx_{n}}{x_{n}}}}$





. , $\omega$ Gelfand-Leray ,
$\omega\wedge dW=\frac{dx_{1}}{x_{1}}\wedge\cdots\wedge\frac{dx_{n}}{x_{n}}$
$n-1$ . , $0\in\Delta$ , $\Pi(t;W)$ $t$ $a_{0}$
:
$\Pi(t;W)=\Pi(0;W-t)$ .
$I_{i}(\hslash;W)$ $\hslash\in \mathbb{C}^{\mathrm{x}}$ $W\in\alpha$ , $\mathbb{C}^{\mathrm{x}}\mathrm{x}\nu$ – ,
$\hslash$ $W$ . , — $W\in\alpha$ , $I_{1}(\hslash;W)$ $\hslash\in \mathbb{C}^{\mathrm{x}}$
. , W pi , W(pi) arg(-\hslash )
$\mathrm{r}_{:}(\hslash;W)$ $W$ , s $j$
$W[p_{j}$ ) $\text{ }$ , 4(\hslash ;W) \hslash . I:(\hslash ;W)
, $\mathrm{P}\mathrm{i}\mathrm{c}\mathrm{a}r\mathrm{d}-\mathrm{L}\mathrm{e}\mathfrak{g}\bm{\mathrm{i}}\mathrm{e}\mathrm{t}\mathrm{z}$
.




$(\mathbb{C}^{\mathrm{x}})^{n}\ni(\alpha_{1}, \ldots, \alpha_{n}):(x_{1}, \ldots, x_{n})rightarrow(\alpha_{1}x_{1}, \ldots,\alpha_{r}x_{n})$
, $i=1,$ $\ldots,$ $N$ $j=1,$ $\ldots,n$ , $I_{1}(\hslash;W)$ $(a_{w})_{v\in A}$‘ $(\alpha_{j}^{\iota v_{j}}a_{\theta}‘)_{\mathrm{I}u\epsilon A}$
.
$\ovalbox{\tt\small REJECT}=\sum_{\{d\in A}\omega_{j}a_{\omega^{\frac{\partial}{\partial a_{\omega}}}}$
, $I_{i}(\hslash; W)$
$Z_{j}I_{1}(\hslash;W)=0$ (1)
. , $\mathcal{A}$ A
A
$= \{(l_{\omega})_{\omega}\in \mathrm{Z}^{A}|\sum_{\mathrm{I}\theta\in A}l_{\omega}\omega=0\}$
, $l=(l_{\mathrm{t}d})_{\omega}\in\Lambda$




, $i=1,$ $\ldots,$ $N$ , $I_{1}(\hslash;W)$
$\square _{l}I_{i}(\hslash;W)=0$ , $l\in\Lambda$ (2)
.
, $A\subset \mathrm{Z}^{n}\mathrm{x}\{1\}\subset \mathrm{Z}^{n+1}$ $\beta=(\beta_{1}, \ldots, \beta_{n+1})\in\emptyset^{+1}$
, $i=1,$ $\ldots,$ $n+1$ ,
$Z_{1}=( \sum\omega_{i}a_{\omega}\frac{\partial}{\partial a_{w}})-\beta_{1}$ ,
$\omega\in A$
, $A$ $l\in\Lambda$
$\square \iota=\prod_{\omega:l.\succ 0}(\frac{\partial}{\partial a_{\{d}})^{l_{\omega}}-\prod_{(v:l_{\omega}<0}(\frac{\partial}{\partial a_{\omega}})^{-l_{\omega}}$
, $A$ :
$Z_{*}.\Phi=0$, $i=1,$ $\ldots,n+1$ ,
l\Phi $=0$ , $l\in\Lambda$ .
, $i=1,$ $\ldots,$ $N$ , $I_{1}(\hslash;W)$ $\beta=0$ $A$
$Z_{\mathfrak{n}+1}I_{i}(\hslash;W)=0$
. , 4(\hslash ;W) Laplace \Pi i(t;W)
$\beta=(0, \ldots, 0, -1)$ $A$ . , $\mathrm{n}_{:}(t;W)$ $I_{:}(\hslash_{j}W)$
$(\mathbb{C}^{\mathrm{x}})^{n}$ , $a_{w}$ $\alpha$ , $W$ $\alpha$ ,








, (t;W) (\hslash ;W) \hslash . , \hslash
$x_{1},$ $i=1,$ $\ldots,$ $n$ 1 , $a_{\iota d},$ $\omega=(\omega_{1}, \ldots,\omega_{n})\in A$ $\deg(a_{w})=1-\omega_{1}$ -.. $.-\omega_{n}$
, W/ , i=1, . . . , N
$[ \hslash\frac{\partial}{\partial\hslash}+\sum_{\omega\in A}\deg(a_{\omega})a_{Id}\frac{\partial}{\partial a_{\omega}}]I_{1}(\hslash;W)=0$ (S)
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. (3) $\hslash$ $W$ ,
$\hslash$ ( , $W$ ) ,
, . , $\partial\Gamma=\emptyset$
$\Gamma$ $i=1,$ $\ldots,$ $n$ , $h(x_{1}, \ldots, x_{n})\in \mathbb{C}[x_{1}^{\pm}, \ldots, x_{n}^{\pm}]$ , ,
$\int_{\Gamma}h(x_{1}, \ldots, x_{n})\frac{\partial W}{\partial x_{i}}(x_{1}, \ldots,x_{n})e^{1}\pi^{W(x\iota,\ldots,x_{n})}dx_{1}\wedge\cdots\wedge dx_{n}$
$= \int_{\Gamma}\hslash\frac{\partial h}{\partial x_{i}}(x_{1}, \ldots,x_{n})e^{1}\pi^{W(x_{1},\ldots,x_{\hslash})}dx_{1}\wedge\cdots\wedge dx_{n}$
. , $\mathbb{C}[x_{1}^{\pm}, \ldots, x_{n}^{\pm}]/(\partial W)$ $(f_{1}(x_{1}, \ldots, x_{n}))_{1=1}^{N}$. 1
$I_{j_{\dot{\beta}}}( \hslash;W)=\int_{\Gamma_{j}(\hslash;W)}f_{1}(x_{1}, \ldots,x_{n})e^{1}\pi^{W(x\iota,\ldots,x_{\hslash})_{\frac{dx_{1}}{x_{1}}\wedge\ldots\frac{\wedge dx_{n}}{x_{n}}}}$
, $h(x_{1}, \ldots,x_{n})\in \mathbb{C}[x_{1}^{\pm}, \ldots, x_{n}^{\pm}]$ ,
$\int_{\mathrm{r}_{;}(\hslash;W)}h(x_{1}, \ldots,x_{\mathfrak{n}})e^{1}\pi^{W(x_{1},\ldots,x_{n})_{\frac{dx_{1}}{x_{1}}\wedge\ldots\frac{\wedge dx_{n}}{x_{n}}}}$
$(I_{i_{\dot{\theta}}}(\hslash;W))^{N}:=1$ ( $\hslash$ $W$ ) . ,
$(\partial W)$ Jacobi ,
$\frac{\partial W}{\partial x_{1}}(x_{1}, \ldots, x_{n}),$
$\ldots,$
$\frac{\partial W}{\partial x_{n}}(x_{1}, \ldots,x_{n})$
$\mathbb{C}[x_{1}^{\pm},$ $\ldots,x_{n}^{\pm}|$ . $\mathbb{C}[x_{1}^{\pm}, \ldots,x_{\mathrm{n}}^{\pm}]/(\partial W)$ Jacobi ,
$\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}$ $W$ . , Kouchnirenko $W$
\Delta N , J\mbox{\boldmath $\omega$}bi N .
, $I_{j}(\hslash;W)$ $<,$ $I_{1i}(\hslash;W)$ $(I_{1\dot{o}}(\hslash;W))^{N}:=1$
, $W$ $W$ $\hslash$
. , (3)
, [20] , Jacobi $(f_{\alpha}(x_{1}, \ldots,x_{n}))_{\alpha=1}^{N}$
,
$\hslash^{2}\frac{\partial}{\partial\hslash}I_{1i}(\hslash;W)=\sum_{k=1}^{N}[A_{0}(W)_{1,k}+\hslash A_{\infty}(W)_{1k},]I_{ki}(\hslash;W)$ (4)
[3, 7, 21]. , $A_{\mathit{0}}(W),$ $A_{\infty}(W)$ $\hslash$ $N$
, AAA(W) . , W A0(W)
, W . , W l
.
$l=\{\hslash\in \mathbb{C}^{\mathrm{x}}|\mathrm{a}\mathrm{r}g(\hslash\rangle=\phi, \phi-\pi\}$
, $i\neq j$ , $W\mathrm{C}\mathrm{p}_{j}$) $W(p_{j})$ l ,
$(\mathrm{a}\mathrm{d}\mathrm{m}\mathrm{i}\mathrm{s}8\mathrm{i}\mathrm{b}\mathrm{l}\mathrm{e})$ . , $\epsilon>0$ ,
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, $l$ \epsilon $+\epsilon$ .
1 ,
$D_{r}$ $=$ $\{z\in \mathbb{C}|\phi-\pi-\epsilon<\arg(z)<\phi+\epsilon\}$ ,
$D_{l}$ $=$ $\{z\in \mathbb{C}|\phi-\epsilon<\arg(z)<\phi+\pi+\epsilon\}$ , (5)




2 ([9, Lemma $4.\theta]$ ). (4) $I_{\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}1}(\hslash)$ ,
$I_{\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}1}(\hslash)$ $=$ $R(\hslash)e^{l}\pi^{r}$ ,
$R(\hslash)$ $=$ $(1+R_{1}\hslash+R_{2}\hslash^{2}+\cdots)$ ,
$R^{T}(-\hslash)R(\hslash)$ $=$ 1
1 . , U $U=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(W(p_{1})$ ,
... , $W(p_{N}))$ , $\bullet^{T}$ .
(4) , $I_{\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}*1}(\hslash)$ .
, $D_{r}$ ( ) $\mathrm{Y}_{\iota}(\hslash)$ ,
$I_{\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}*1}(\hslash)$ 1 :
$I_{r/\iota}(\hslash)\sim I_{\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}1}(\hslash)$ as $\hslasharrow 0$ in $D_{r/l}$ .
D- – ,
:
$I_{l}(\hslash)=I_{r}(\hslash)S$, $\hslash\in D_{-}$ .
$S$ Stokes [9].
Stokes : $\hslash$
, $\hslash\in \mathbb{C}^{\mathrm{x}}$ $H_{n}((\mathbb{C}^{\mathrm{x}})^{n}, \Re\iota(W/\hslash)\ll \mathrm{O};\mathrm{Z})$






$D_{\{}$ $D_{r}$ , $\Gamma_{j,1}(h)$ $\mathrm{r}_{:,r}(h)$ - . 4 $\Gamma_{1}(h)$
4: $\hslash=1$ 5: $\hslash=-\sqrt{-1}$
$\hslash=1$ $W$ , 5 $\Gamma_{1,\iota}(\hslash)$ $\Gamma_{i,r}(\hslash)$ ( ) $\hslash=-\sqrt{-}[]\vee$.
$W$ . , c(h) $=0$ . $I_{i_{\dot{\theta}^{\iota}}},(h)$ $I_{1ir}$,
$\mathrm{r}_{\mathrm{j}}$ ,l(\hslash ) r7,r(\hslash ) , (
) , $\arg\hslash$ $\hslasharrow 0$ ,
$I_{*\dot{o}^{l/r}}.,( \hslash;W)\sim\pi^{n}\mathrm{w}.\frac{f_{:}(p_{j,1},..\cdot.\cdot.’ p_{j,\hslash};\hslash)}{p_{j,1}p_{j,n}}[\det(\frac{\partial^{2}W}{\partial x_{l}\partial x_{m}}(p_{j}))_{l,m}]^{-7}(1+O(\hslash))e^{1}1\pi^{W(_{\mathrm{P}i})}$ (6)
. , $p_{j}$ $p_{j}=(Pj,1, \cdots,p_{j,n})\in(\mathbb{C}^{\mathrm{X}})^{n}$ .
, $\Re e(W(p|)/\hslash)>\Re e(W(p_{j})/\hslash)$
$e^{\frac{W(_{\mathrm{i}})}{\hslash}}’(1+O(\hslash))+e^{\frac{W(_{j})}{\hslash}}’(1+O(h))\sim e^{\frac{W(\mathrm{p}_{\mathrm{i}}\rangle}{\hslash}}(1+O(\hslash))$ as $\hslasharrow 0$
. (4) ,
$f_{1}$ 2 $\mathrm{Y}_{\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}1}(\hslash)$ . , $I_{:\dot{o}r},(\hslash;W)$
$I_{\dot{*},j,\mathrm{t}}(\hslash;W)$ , $D_{r}$ $D_{\iota}$ , $\mathrm{Y}_{\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}1}(\hslash)$ .
Stokes 2 ,
, 2 $(\mathrm{r}_{:,\iota}(\hslash))_{1=1}^{N}$. $(\mathrm{r}_{:,r}(h))_{j=1}^{N}$











$\mathrm{B}$ . $\Delta$ $\{v_{i}\}_{i=1}^{k}\subset \mathrm{Z}^{n}$ , $\phi$ : $\mathrm{Z}^{k}arrow \mathrm{Z}^{n}$ , $i$
$e:\in \mathrm{Z}^{k}$ $v$: . $\mathbb{C}^{\mathrm{x}}$
$\phi_{\mathbb{C}^{\mathrm{x}}}$ : $(\mathbb{C}^{\mathrm{x}})^{k}arrow(\mathbb{C}^{\mathrm{x}})^{n}$ , $K=\mathrm{K}\mathrm{e}\mathrm{r}\phi_{\mathbb{C}^{\mathrm{x}}}$ , $K\subset(\mathbb{C}^{\mathrm{x}})^{k}$ .
, {0, vl, ... , vk} \Delta \Sigma l .
, $\Delta$ $S=\{v_{j_{1}}, \ldots, v_{1_{\mathrm{k}}}\}$ (primitive collection) , $S$
\Sigma , S l \Sigma
. , Z
$Z=$ { $x= \sum_{i=1}^{k}x:\mathrm{q}|$ $S$ , $v:\in S$ $X:=0$}
, $\sigma\backslash Z$ $K$ $X$ :
X=[( $\backslash Z)/K$].
X \Delta , \Delta \Sigma .
, Grassmaxm ,
(fiffi exoeptional $\mathrm{c}\mathrm{o}\mathrm{U}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$)
[4, 13, 14, 18, 19] :
$. 1. $E$ (exceptional) :
$\mathrm{E}\mathrm{x}\mathrm{t}(:E,E)=\{$
$\mathbb{C}$ $i=0$,
$0$ $i\neq 0$ .
2. $(E:)^{N}:=1$ (exoeptional collection) ,
, $\mathrm{E}\mathrm{x}\mathrm{t}^{k}(E_{1}, E_{j})=0$ $i>j$ $k$ .
3. $(E_{i})_{i=1}^{N}$ $(\mathrm{f}\mathrm{u}\mathrm{u})$ , $\{E_{1}\}_{j=1}^{N}$
.
$E$ $F$ , $\bm{\mathrm{E}}\mathrm{x}\mathrm{t}$ Euler
$\chi(E,F)=\sum_{k}(-1)^{k}\dim \mathrm{E}\mathrm{x}\mathrm{t}^{k}(E,F)$
, $\chi(E, F)$ $E$ $F$ $K$ . $\chi$ $K$
Euler .
, Stokes , \alpha \mbox{\boldmath $\omega$}tti-Vaa[6]
Kontsevich, Zaslow [28] Dubrovin 1998
$[8, \mathrm{C}\mathrm{o}_{\dot{\mathrm{N}}}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{u}\mathrm{o}\mathrm{e}4.2.2]$ $\Delta$ , :
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4. $\Delta$ , $\Sigma$ $X$
$D^{b}$ coh $X$ $(E_{1})_{|=1}^{N}$. , Euler Gram $\hslash$
Stokes $S$ :
$S_{1j}=\chi(E_{1}, E_{j})$ .
, Stok6 (7) ,
; $i<j$ ,
$-(C_{1}, C_{j})=\chi(E_{j},E_{j})$ . (8)
. , 1
. , $\Delta$ $P$ $q$
$\Delta=[-p, q]\subset \mathrm{R}$ ,
$\phi$ : $\mathrm{Z}^{2}$ $arrow$ $\mathrm{Z}$
$\mathrm{u}/$ u)
$(a, b)$ $-\rangle$ $-pa+qb$
.





. $\Delta$ 1 , $Z$
$Z=(0,0)\subset C$




. , $\zeta_{m}=\alpha \mathrm{p}(2\pi\sqrt{-1}/m)$ . ,
$X=[\mathrm{P}^{1}\mathrm{C}p’, q’)/(\mathrm{Z}/m\mathrm{Z})]$
. , $\mathrm{P}^{1}[p’, q’)=[\sigma/\mathbb{C}^{\mathrm{x}}]$ $[p’, q’)$ .
$p’=q’=1$ . , $\Delta=[-m, m]$ ,
$X=[\mathrm{P}^{1}/(\mathrm{Z}/m\mathrm{Z})]$
. $:=0,$ $\ldots,m-1$ , $\mathrm{Z}/m\mathrm{Z}$ $\rho$: $\rho j([1])=\exp[2i\pi\sqrt{-1}/m]$
. $\mathrm{B}\mathrm{e}\mathrm{i}\mathrm{h}\mathrm{n}w\mathrm{n}[4]\text{ }(O, O(1))\text{ }D^{b}\mathrm{c}\mathrm{o}\mathrm{h}\mathrm{P}^{1}\text{ }$ ,









$\mathbb{C}$ $i=j$ or $i=j+1$ ,
$0$ otherwise
, A
$I_{1}( \hslash;a_{-m}, \ldots, a_{m})=\int_{\Gamma_{j}(\hslash_{j0-n},\ldots,a_{n})}e^{-}\pi^{(^{\underline{\iota}}}\overline{*}\pi^{m_{-+\cdots+a_{m}x^{m})_{\frac{dx}{x}}}}1$
. , – $W\in\alpha$
, $a_{-m},$ $\ldots$ , am – 1 . ,
$W=x^{m}- \frac{1}{x^{m}}$
, $W$ $-1$ $2m$ . $\pm \mathit{2}\sqrt{-1}$ ,
– $W$ - ,
. , , ,
. W t\in C
$W^{-1}(t)= \{x\in \mathbb{C}^{\mathrm{x}}|x^{m}-\frac{1}{x^{m}}=t\}$
. $X=x^{m}$ , $X-X^{-1}=t$
$X= \frac{t\pm\sqrt{t^{2}+4}}{2}$
. t 0 \pm $\sqrt$-2 X 6
7 , $x$ $m$ ( 8, 9).
$-1$ $0$ 1
$-1$ $0$ 1
6: $tarrow\sqrt{-2}$ $X$ 7: $tarrow-\sqrt{-2}$ $X$
, $t=0$ $W^{-1}(0)$ , $t=2\sqrt{-1}$








8: $tarrow\sqrt{-2}$ $X$ 9: $tarrow-\sqrt{-\mathit{2}}$ $X$
$t=-2\sqrt{-1}$ $\mathrm{C}_{14^{:=}}[\zeta_{2m}^{2j+1}]-[(!],$ $j=0,$ $\ldots,m-1$
. , $C0,\iota kC_{1,j}$
( $C_{0,:}$ , Ci ,$j$ ) $=\{$
$-1$ $:=j$ or $2=j+1$ ,
$0$ $\mathrm{o}\mathrm{t}\mathrm{h}\mathrm{e}\mathrm{r}\mathrm{w}\mathrm{i}\epsilon \mathrm{e}$
, 4 . $p’=q’=1$
, 1 4 .
$\Delta$ 4 $[p, 0),$ $(-q, 0),$ $(0, r),$ $(0, -s)\in \mathrm{Z}^{2}$ 4
. , $W$ 1 Laurent
$W(x, y)=W_{1}(x)+W_{2}(y)$ ,
$W_{1}(x)=x^{\mathrm{p}}+ \frac{1}{x^{q}}$ , $W_{2}(y)=y^{r}+ \frac{1}{y^{l}}$ ,
, Gabrielov [10] , $W(x, y)$ $W_{1}(x)$ (
: $W_{1}(x)$ $(C_{1,1})^{N_{1}}:=1’ W_{2}(y)$
$(C_{2_{\dot{\theta}}})_{j=1}^{N_{2}}$ , $W(x$, N1N ,
(D: ) ,
$(D:\dot{o}, D_{\mathrm{k},l})=(C_{1},, {}_{1}C_{1,k})\cdot(D_{2,j},D_{2,l})$
. - , $X_{1}$ 1 $[-p, q]$ , $X_{2}$ $[-r, s]$
, $\Delta$ $X_{1}\mathrm{x}X_{2}$ . , $X_{1}$ $X_{2}$
$(E_{1,:})_{|=1}^{N_{1}}.,$ $(E_{2,j})_{j=1}^{N_{2}}$ ,
$F_{1\dot{\theta}}=(\mathrm{L}\mathrm{p}_{1}^{r}E_{1,:} @ \mathrm{M}_{2}^{*}h_{j},)\mathrm{L}:\dot{o}$ , $i=1,$ $\ldots,N_{1},$ $j=1,$ $\ldots,$ $N_{2}$
$D^{b}\mathrm{c}\mathrm{o}\mathrm{h}X_{1}\mathrm{x}X_{2}$ . , $\mathrm{p}_{1},$ $p_{2}$ $X_{1}\mathrm{x}X_{2}$ $X_{1},$ $X_{2}$
. K\"unneth
$\mathrm{E}\mathrm{x}\mathrm{t}^{n}(F_{1i},F_{k,l})=\oplus \mathrm{E}\mathrm{x}\mathrm{t}^{\mathrm{p}}(E_{1,:},E_{1,k})\otimes \mathrm{E}\mathrm{x}\mathrm{t}^{q}(b_{\dot{\theta}}, E_{2,l})$
$\mathrm{p}+q=n$
75
1 4 , 4 .
- $n$ $\Delta$ , $n_{1}$ $\Delta_{1}$ $n_{2}$ $\Delta_{2}$ $n_{1}+n_{2}=n$
, $\Delta_{1}\mathrm{x}\{0\}\in \mathbb{R}^{n_{1}}\mathrm{x}\mathbb{R}^{n_{3}}$ $\{0\}\mathrm{x}\Delta_{2}\in \mathrm{R}^{n_{1}}\mathrm{x}\mathbb{R}^{\iota_{2}}$ ,
$\Delta$ 4 $\Delta_{1}$ 4 $\Delta_{2}$ 4 .
4 . ,
Milnor ,
4 , \Delta , \Delta Newton – Laurent Milnor
, $\Delta$ ( ) K Euler
– . ,
:
1. Laurent , $K$ Euler
Milnor .
2. $\Delta$ Newton Laurent $W$ 1 , $\Delta$
.
1 Seidel [22] , $W$ $(\mathbb{C}^{\mathrm{x}})^{n}$
$W$ $D\text{ }\mathrm{u}f^{arrow}W$
. , ,
Lagrange Floer A\infty . , A\infty
, 2 , , 3 $’\supset$
, ,
twisted complex $[5, 15]$ . 2 Kontsevich
, $\approx\sim$ $[15, 16]$ :
$\mathrm{S}$ (Kontsevich). $\Delta$ , $\Delta$ Newton – $W$ , $\Delta$
$\Sigma$ ,
$D^{b}$ coh $X\cong D^{b}\mathrm{S}u\mathrm{C}^{arrow}W$
.
4 (categorification) , – ( K
) , W X
. $\Delta$ 1 , $X$ [23]
[2], $\mathrm{d}\mathrm{e}\mathrm{l}$ Pezzo [27] ,
4 .
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